One of the key components of a time of flight (TOF) spectrometer is the detection system. In addition to high timing resolution, accurate 2-dimensional imaging substantially broadens the areas of applications of TOF spectrometers; for example, add a new dimension to angle-resolved photoemission spectroscopy (ARpES).
plane. The new system ignores all the events outside of a tunable time window substantially decreasing the dead time required for the event processing. That allows high resolution TOF measurements within a given energy or momentum range and also can be used for distinguishing (or disabling) detection of photons versus detection of charged particles. The cotrnting rate within a given energy window can be as high as -400 Kllz at l0% dead time.
The electron detection system reported in the paper was developed for the TOF ARPES experiments at the Advanced Light Source, Lawrence Berkeley National Laboratory PACS : 29.40.-n; 07.85.Qe; 3 3.60.-q; 7 9.60.-l; Keywords: Photoemission electon spectrometry; Event counting detectors; High spatial and temporal resolution, Synchrotron instrumentation 1. lntroduction New experimental techniques developed over last decade enable studies of correlated interplay between atomic and electronic structure in complex materials such as high temperature superconductors, manganites and many others. Some exotic phenomena in those materials arise from the strong interaction between charge, spin, orbital and vibrational degrees of freedom. The anisotropic nature of these interactions demands very accurate measurements of electron momentum, in addition to high spectral resolution.
Currently a widely used technique for the investigation of static electronic properties of strongly correlated systems is high resolution angle-resolved photoemission spectroscopy (ARPES) []. However, most ARPES experiments only allow studies of static phenomena as they have either relatively poor energy or poor angular resolution. A new system developed at Lawrence Berkeley Laboratory, which has both high energy and high momentum resolution, should allow studies of dynamic phenomena [2] . One of the key elements of this system is a high resolution detector capable of registering both XY position (converted into 2D momentum) and timing, T (used to calculate the energy), of photoelectrons arriving at the detection plane [3] . In this paper we describe the performance of our current detection system and optimization of its counting rate capabilities with respect to the signal of interest.
2.Detection system
Our event counting detection system is capable of measuring simultaneously the 2D position of an incoming electron/photon/ion and the timing of its arrival at the detector plane. At the front of the detector is a90Yo transmissive mesh, the potential of which can be varied allowing for selective detection of positively or negatively charged particles. A stack of microchannel plates positioned -lmm behind the input mesh is used for the electron amplification with factor of 106-107. The amplified signal is finally collected by a cross delay line (XDL) readout, the output of which is capacitively coupled to associated electronics for encoding of the 2D position of an event and its timing. Each event requires -0.6 p.s to process, resulting in l0o/o dead time at an input rate of -0.4
MHz. The detector active area is 25 mm in diameter. A more detailed description of this particular detector and MCP detection technology in general can be found in references t3l-t71. We optimized our detection system and implemented an "enableo' signal, which determines which events are to be processed. The selection of useful events can be done both by an energy range (acceptable time of flight) or by allowed momentum space (position on the detector). Fig. 4 illustrates an example of input enabled by the gate (channel 2, active low). All the events outside of the enable gate are ignored and do not trigger the data acquisition system. This is much more efficient than the previously used scheme of post-detection software elimination of unwanted signals, in which the detector had to process an event before making a decision. An example of an experiment where our optimization can be very useful is shown in Fig. 5 . This timing histogram has two photon peaks: a prompt photon peak from a synchrotron beam and a 50 ns delayed photon peak comprising only -5Yo of total incoming flux. In that case disabling all the Laser driven photoelectron source operated at a 100 MHz rate producing photoelectrons at time bins separated by l0 ns. 
